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Background: To study the epidemiology of childhood intussusception and risk fac-
tors of recurrence and operation based on a nationwide data.
Methods: Children with hospitalization due to intussusception (ICD9: 560.0) between 
1998 and 2007 were identified from a national health insurance database. The inci-
dence was calculated by age, sex, calendar year and month of admission. Recurrence 
and operation rates, duration and costs of hospitalization were analyzed.
Results: A total of 8217 intussusception-related hospitalizations were identified in 
7541 children. The incidence of intussusception peaked between 3 and 36 months 
of age. Male -to-female incidence rate ratio increased from 1.31 in the first year to 2.52 
in the ninth year of life. The overall recurrence and operation rates were 7.9% and 
24.9%, respectively. In children less than 1 year old, the recurrence rate was 10.1%, 
which decreased to 5.3% in children over 3 years old. Multiple logistic regression 
analysis showed that children receiving operation had a significantly lower risk of 
recurrence with an odds ratio (95% confidence interval) of 0.31 (0.24−0.41) after 
controlling for age and sex. There are significantly more cases occurring during the 
warmer months between May and October compared to the cooler months between 
November and April.
Conclusions: There was a male predominance of intussusception with a dynamic 
male-to-female incidence rate ratio. Children under 1 year of age have the highest 
recurrence and operation rates. Seasonal variation of intussusception was sus-
pected in Taiwan.
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1.  Introduction
Intussusception is the most common intestinal ob-
struction among infants and young children.1 Epi-
demiological studies of intussusception have been 
performed, either for surveillance of adverse effects 
of rotavirus vaccine or to provide baseline epide-
miological data.2−7 Recurrence of intussusception is 
possible after successful reduction, with an approx-
imate rate of 8−10%.8−11 Failure of nonsurgical re-
duction for intussusception may require surgical 
intervention.12−14 However, the epidemiological fea-
tures of intussusception recurrence and surgical re-
duction are not well understood.
Taiwan, an island country with approximately 
23 million people, has a National Health Insurance 
(NHI) system that covers almost 99% of the popula-
tion, and NHI health care databases contain suffi-
cient information to provide national epidemiology 
data on a specific disease. In 2005, Ho et al3 first 
described the epidemiology of intussusception in 
Taiwanese children based on NHI data collected be-
tween 1999 and 2001. However, the results and con-
clusions of this study were based on only 3 calendar 
years and may not be long enough for making an 
inference on the recurrence rate.
The objectives of this study were (1) to explore 
the epidemiological features of intussusception in 
Taiwanese children based on a longer period of NHI 
data (1998−2007), and (2) to determine the rates 
of surgical intervention and recurrence of intussus-
ception and their risk factors.
2.  Materials and Methods
2.1.  Patients and enrollment criteria
Children with a diagnosis of intussusceptions, and 
who were hospitalized between January 1998 and 
December 2007, were identified from the NHI 
Research Database. From this database, we identi-
fied intussusception cases on the basis of the Inter-
national Classification of Diseases, 9th Revision, 
Clinical Modification (ICD-9-CM) code for intussus-
ception (560.0), listed as any one of the first three 
major diagnoses.
Due to regulations of the Personal Electronic Data 
Protection Law of Taiwan, the identification (ID) 
numbers of all persons and hospitals in this database 
were encrypted to be unrecognizable from the 
original ID numbers. The new ID numbers permitted 
us to analyze a patient’s data while remaining blind 
to the patient’s identity. Date of birth, admission date 
and sex information were included in the NHI data 
files. We sorted the new ID numbers and carefully 
checked patients’ birth dates, admission dates and 
discharge dates. If one person was re-admitted to 
the hospital within 3 days (inclusive) of the previous 
admission date, the new admission was considered 
as an early recurrence. Otherwise it was considered 
as a late recurrence. Length of hospitalization and 
hospital costs were also compared between the 
operation and nonoperation cases.
The initial onset of intussusception was identi-
fied by the first admission date of intussusception-
related hospitalization for each case. The incidence 
of intussusception was calculated according to 
age, sex, calendar year and month of hospitalization. 
The yearly incidences of intussusception were cal-
culated as the number of intussusception cases di-
vided by the population size of children less than 
15 years of age during each calendar year between 
1998 and 2007.
2.2.  Data of weather statistics
Weather statistics were obtained from the archives 
of Central Weather Bureau of Taiwan.15 The monthly 
temperature was averaged across 25 weather sta-
tions that continuously collect meteorological data 
for the entire island of Taiwan to obtain an average 
monthly temperature. The total number of hospi-
talized cases in each month and the mean monthly 
temperatures were shown together.
2.3.  Statistical analyses
The incidence rate was expressed as the number 
of intussusception cases per 100,000 person-years. 
Statistical data on the population size for each age 
group of males and females were obtained from 
National Statistics, Republic of China (Taiwan).16 In 
addition to simple tabulation of demographic data, 
multiple logistic regression model were constructed 
for risk factors associated with recurrence or op-
eration of intussusception, including age, sex, season 
(warmer or cooler), previous operation and recur-
rence. Data were analyzed using Microsoft Excel 
and SPSS software (version 16.0; SPSS Inc., Chicago, 
IL, USA).
2.4.  Ethical approval
The Ethics Review Board of our institute approved the 
study protocol. Because this study represents an 
analysis of secondary data, no informed consent 
was necessary.
3.  Results
From the Taiwan NHI data collected between 1998 
and 2007, a total of 8217 hospitalizations due to 
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intussusception were identified in 7541 children. 
Initial onset of intussusception before the first 
3 months of life was relatively rare, and case num-
bers peaked between 3 and 36 months (Figure 1). 
The cumulative percentage of intussusception-related 
hospitalization was 24.8% in children less than 
1-year-old, 56.5% in children less than 2 years old and 
79.4% in children less than 3 years old (Figure 1).
The annual incidence rate of intussusception 
hospitalization varied slightly among different cal-
endar years (Table 1). The incidence rate of intus-
susception was higher in the first 3 years of life 
(Table 1). Male children had a higher incidence 
rate than female children (61.3 vs. 38.7 per 100,000 
person-years, respectively), and the male-to-female 
incidence rate ratio showed an increasing trend from 
1.31 in the first year of life to 2.52 in the ninth year 
of life (Figure 2). The mean age of the first episode 
of intussusception was 27.3 months of life in male 
children, and 24.9 months in females (p < 0.001).
The mean number of monthly cases was signif-
icantly higher during the warmer months of May 
through October (mean ± SD, 728 ± 51) compared with 
that of the cooler months of November through 
April (mean ± SD, 641 ± 27) with a p value of 0.004 
(Figure 3).
Table 1  Incidence rate of intussusception by age groups in Taiwanese children less than 15 years of age from 
1998 to 2007*
 Annual incidence rate Cumulative incidence rate
Year
 0−1 1−2 2−3 0−3 0−5 0−15
1998 75.9 72.7 41.2 62.5 37.3 14.2
1999 64.2 85.8 50.6 65.8 38.5 15.1
2000 66.8 88.1 83.3 79.0 45.7 18.6
2001 79.5 69.4 44.8 64.3 38.3 15.0
2002 84.4 102.9 65.5 83.3 50.1 18.1
2003 81.5 95.3 63.8 79.9 44.8 16.5
2004 85.0 114.1 69.5 89.0 49.4 17.7
2005 86.5 112.7 99.5 99.8 56.6 19.1
2006 74.8 106.4 61.9 80.7 46.3 15.5
2007 78.8 109.6 90.4 92.9 54.2 18.9
Total average† 77.0 93.5 65.0 78.3 45.5 16.8
*Incidence rate was defined as the number of cases per 100,000 person-years in the same age group; †mean of all children in the 
specified age category.
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Figure 1 Case numbers and cumulative percentage of intussusception in Taiwanese children less than 15 years of 
age between 1998 and 2007.
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Among the 7541 children, 597 children (7.9%) 
were hospitalized more than once. In total, there 
were 676 episodes of recurrent hospitalization with 
295 episodes (43.6%) recurring within 3 days of pre-
vious admission date and the remaining 381 epi-
sodes (56.4%) recurring later. However, the recurrence 
rate decreased as the age of initial onset increased 
(Table 2), and the recurrence rates were similar 
between male and female children (8.0% vs. 7.8%, 
respectively, p = 0.826 by Pearson χ2 test). A total 
of 1878 children (24.9%) underwent surgical interven-
tion. The rate of operation was significantly higher 
(34.3%) in cases with initial onset age of less than 
1 year; the rates remained between 21% and 23% 
after the first year (Table 2). The 1878 cases receiv-
ing surgical intervention incurred a higher mean med-
ical cost [New Taiwan (NT) $51,411 or US$1606] 
and a longer mean hospital stay (6.4 days) than those 
who did not require surgery (NT$8716 or US$272 US 
with a mean hospitalization of 2.6 days). The oper-
ation rate among cases with recurrence was signifi-
cantly less than those without recurrence (Table 2). 
The mean age and sex ratio were not different be-
tween the operation and nonoperation groups.
4.  Discussion
The analysis of the national data of the last 10 years 
(1998−2007) showed that the incidence rate of intus-
susception was low for infants younger than 3 months 
old, then increased rapidly and peaked between 3 and 
36 months of age (Figure 1). This finding is consist-
ent with another nationwide epidemiological study 
in Switzerland.6 The average yearly incidence rate 
of intussusception in Taiwanese children was 77.0 
per 100,000 person-years in infants less than 1 year 
old (Table 1), very similar to other areas, such as 
Singapore with 60 per 100,000, Hong Kong with 
78−100 per 100,000, the United States with 62 per 
100,000 and Europe with 66−75 per 100,000.4−6,17,18 
Some previous studies cited a peak incidence of 
intussusception during the first year of life,4,6,7,19 but 
a previous Taiwanese study favored the second year.3 
In Table 1, we found that both the first year and sec-
ond year possibly have the highest incidence. Since 
the peak incidence of intussusception resembles a 
continuous plateau during months 3−36, as shown 
in Figure 1, therefore, it may not be easy to tell the 
exact age of peak incidence being in the first year 
or the second year of life. Table 1 also demonstrated 
a stable, although with some fluctuation, incidence 
of intussusception among different calendar years.
A predominance of intussusception among males 
has been noted in previous studies, with male-to-
female ratios ranging from 1.3 to 2.0.2,4,18,20 An in-
teresting finding in this study was that the incidence 
rate ratio between two sexes was dynamic, increas-
ing from 1.31 in children less than 1 year old to 
2.52 in children 9 years old. The gradual increase 
of male-to-female incidence rate ratio by age may 
be related to the differential onset time between the 
two sexes, as the mean age of the initial onset of 
intussusception was significantly older in males 
than in females (27.3 months vs. 24.9 months, re-
spectively, p < 0.001). The male-to-female inci-
dence rate ratio decreased after 9 years of age, 
but the limited number of cases does not permit us 
to make any strong inference among older children 
or adolescents.
In this study, we found a total recurrence rate 
of 7.9%, which is consistent with the previously 
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Figure 2 Incidence rates (case number per 100,000 person-years) of intussusception of the two sexes and the male-
to-female incidence rate (IR) ratio in Taiwanese children less than 15 years of age between 1998 and 2007.
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published recurrence rates of 8−10%.5,8−11 No sex 
difference in recurrence rate was noted; the inci-
dence among males was 8.0% and among females was 
7.8% (p = 0.826). In assessing the age of the recur-
rence, this study found that the percentage of re-
currence decreased with increasing age of initial 
onset. In children less than 1 year old, the recurrence 
rate was 10.1%, which decreased to 5.3% in children 
over 3 years old (Table 2). Children receiving oper-
ation had a significantly lower risk of recurrence 
with an odds ratio (95% confidence interval) of 0.31 
(0.24−0.41). This was reasonable because the leading 
point may be removed and the intestines may be 
adhesive to surrounding tissues, and both factors 
reduced the recurrence of intussusception.
The operation rate was higher among cases with 
only one hospitalization (no recurrence) and re-
mained constant regardless of the times of hospitali-
zation among those cases with recurrences (Table 2). 
In this study, only 10 out of the 48 cases with more 
than three episodes of recurrences received an op-
eration. This finding supports the opinion that each 
recurrence should be managed as though it were 
the first episode, and surgical reduction should be 
Table 2  Odds ratio (OR) and 95% confidence interval (CI) of multiple logistic regression model for risk factors 
associated with recurrence or operation of intussusception
 Recurrence Operation
 
Cases (n)
 Cases n (%) OR (95% CI) Cases n (%) OR (95% CI)
Age (yr)
 0−1 1869 200 (10.7) 1 641 (34.3) 1
 1−2 2382 192 (8.1) 0.65 (0.53−0.80) 518 (21.7) 0.51 (0.45−0.59)
 2−3 1736 122 (7.0) 0.55 (0.44−0.70) 363 (20.9) 0.48 (0.41−0.56)
 ≥ 3 1554 83 (5.3) 0.42 (0.32−0.55) 356 (22.9) 0.53 (0.46−0.62)
Sex
 Female 2823 221 (7.8) 1 675 (23.9) 1
 Male 4718 376 (8.0) 1.08 (0.90−1.28) 1203 (25.5) 1.12 (1.01−1.26)
Season
 Cooler 3525 278 (7.9) 1 897 (25.4) 1
 Warmer 4016 319 (7.9) 1.00 (0.84−1.18) 981 (24.4) 0.94 (0.85−1.05)
Operation
 No 5663 533 (9.4) 1
 Yes 1878 64 (3.4) 0.31 (0.24−0.41)
Recurrence
 No 6944   1814 (26.1) 1
 Yes  597   64 (10.7) 0.31 (0.24−0.41)
Total  597 (7.9)  1878 (24.9)
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Figure 3 Monthly mean temperature and case numbers of intussusception hospitalizations in Taiwanese children less 
than 15 years of age between 1998 and 2007 were shown together.
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reserved for cases with failure of hydrostatic re-
duction, positive peritoneal sign or suspected exis-
tence of pathological leading points.10,12 As cases 
that received operations usually had longer hospital 
stays and incurred higher costs,3,21 the risk and ben-
efit of operation for recurrent intussusception should 
be fully explained to patients’ families. The opera-
tion rate was also significantly higher in children less 
than 1 year old than those in the older ages (Table 2). 
However, the age and sex distribution did not differ 
between operation and nonoperation cases.
The seasonality of the occurrence of intussus-
ception was controversial before; some studies re-
ported no seasonal variations3,4,6,7,19,22 while other 
studies favored seasonality.6,23 In this study, we found 
the mean number of monthly cases being significantly 
higher during the warmer months than that in the 
cooler months (728 ± 51 vs. 641 ± 27, respectively, 
p = 0.004 as shown in Figure 3). We thought young 
children may have more outdoor activities in warmer 
seasons that possibly results in a higher chance to 
get viral infection and an increased tendency for 
intussusception.24 How ever, the reasons of seasonal 
variation need further studies to clarify.
This study, using the NHI database, has several 
limitations. First, the data came from hospitalization 
records, so the intussusception cases that only pre-
sented to an emergency department or an outpa-
tient clinic would not be included. This limitation 
may underestimate the occurrences of intussuscep-
tion. However, as the yearly incidence rate of in-
tussusception reported in current paper is similar 
to other countries, we think such estimation is ac-
ceptable. Second, the NHI reimbursement database 
is not originally collected for academic research, so 
we did not have all the clinical information, such as 
types of enema reduction, data of viral isolation or 
the pathology report for the surgical cases. Third, 
mortality due to intussusception could not be iden-
tified because case ID numbers were encrypted, 
preventing us from linking the mortality file to the 
national statistics. However, mortality from intus-
susception is generally rare and may be ignored. In 
spite of the limitations of the data used in this study, 
the NHI database still provides useful information 
for studying disease incidence on a national scale.
5.  Conclusions
This nationwide epidemiological study documented 
the peak incidence rate of intussusception between 
3 and 36 months of age and showed a dynamic change 
of male-to-female incidence rate ratio from 1.31 in 
the first year to 2.52 in the ninth year of life. The 
overall recurrence and operation rates were 7.9% 
and 24.9%, respectively, and both of them were 
higher in those aged less than 1 year old. Finally, 
there were a greater number of cases occurring dur-
ing the warmer months between May and October 
in Taiwan and the seasonal variation of intussus-
ception was suspected.
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